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Abstract of W09724288 

A predetermined amount of an aluminum compound and/or a zinc compound is added to a hydrous 
titanium dioxide prepared by hydrolysis of titanium sulfate, and the mixture is fired to introduce a suitable 
amount of aluminum and/or zinc into the crystal to compensate for the crystal defect of anatase titanium 
dioxide and to enhance the stability, thereby realizing an excellent color stability. 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=WO9724288&F=0 



2005/08/18 



U W I163- 0S 



(19)H*H»tlf/i- (J P) H ^ ^ 4# (A 1 ) (ll)BB^Bi«^ 

WO 9 7/2 4 2 8 8 

SSfB ¥*H^(1999) 1 ^26B (43)Hlft^lBH ¥J«9¥(1997) 7H10H 

(51)Inta.* SSffJia^ FI 

C 0 1 G 23/00 
23/047 



asam^ 


4«»F9-524194 






(21)@{KtUR## 


PCT/J P96/0 3843 








?fiK8^a996)12^27B 


<72)»M« 






4MPF7-3512S3 






(32)«ifeH 


77 (1995) 12^27 B 








H* (J P) 


(72)55M« 






4#a¥8-1420S2 




|j^Si)fllUa«3l€a3TSl«69 <!|c3i^ 


(32)«5feH 


78 (1996) 6 ^ 5 B 






(33)tt%tt£SB 


a* (J P) 


(72)»IQ« 


am 






















(74)f^A 













(54) [5IW©€IH *3&i7:^^'— tSiiK^5^i'>t-e®«ilC&ji 



(57) [S«] 



-1- 



(2) WO 97/24288 

(3) 0.0 2 — 0.4%. »*U< tiO. 0 4~0. 3%(^T/V5^[>-i.iSr-^W 

(4) 0.0 5~1.0%. ^if^U<liO. 1 — 0. 6%cOffi|&^-aW^ii:fcfi^ 
il2(^-^{b5^iJ'^o 

(5) T/\^^=^^j>^ii6X.x:^m^^^^^^. n^<o^Vrmii^o. 02-1. 0% 

. $f^b<fiO. 0 4~0. 6%. mUT/^5^^>i=^<Z>-^^*;6SO. 4%£iT-efo 

(6) — ^^^^(7)SpJ^^^=g;65o. 0 1 — 1.0 Aim-efo-Sli*^!- 5^^V^-r 

A *5 J; t//^ Sr-^^ $ it T ^ — €M " ^< tJ' V trjSlit-r ^ CI t ^ 

(8) J^H^Bl^fC, 0. 0 2 — 0. 4%(OT/l^5: — e^A, 0 . 0 5 — 1 . 0 

. ^fzlt^^Mii^O. 0 2—1. 0%-efoo-CT/W^^[>Al::dS0. 4%JeilTOT 

( 9 ) ^7\^—mit^ ^:^<D^=7V— t;i7k^t*T/v 5 ^ i> J^^t^m^ i u^/^ fc 

fiTK^ttsem-^i^^^^u. ^(D^^v-^^mm. 8 5 0-1 1 0 ox:x'm 

(1 0) -^TK'^^k^^^^t^:^^ y — ^^i^U-C#^c-^{b^^5'i^*&3^lcT/V'5 
-11 0 Ot:T'j^fiK-r5lt*3S7^fc{i8<DMit;^&o 



-2- 



(3) W0 9 7/24 288 

o 

7 li— ^^fife^-fr. ::tb^8 5 o~i 1 o ox:xm^\^xm^<om^m%:^-r=b 

J; 9 ^fe LB < ^.fc -5 o V^^(ommm\^ J: o TSSiit $ tb S T 



-3- 



(4) WO 97/24288 

^mm(D-mi\:^i^ ^it. (1) 6iB{i<7)-Y:^>'^@d5 0. 6 Aiei±"CfooTO. 

^H^Hl^iC^A$tLfcT/W5-'>AioJ:U^ffiiac^-^>ft-*{i. (3) 0. O 2~0. 4 
%. 0*U<fiO. 0 4~0. 3%(DT/W5:-'>A. (4) 0.0 5 — 1. 0%. Bt. 

u<fio. 1—0. 6%(Dm^i»m^X'i>'o . m^^mm-r^m^iM. (5)1^^ 

<^-^H-4;6S0. 0 2~1. 0%, ^if*U< fiO. 0 4 — 0. 6%. m.\^T^i-%=-^J^ 

(D:h:^^n—i^^^<D^i^^^^i>0. 0 1 — 1. 0 um(Dh(D^^M^Xh^o 

J: 0^HlF*9tCO. 0 2 — 0. 4%(DT/l-5-!j7A, 0. 0 5— 1 . OroOffifft. 
{i-g-ti-i^i^ 0 . 0 2— 1..0%T'S?oTT/^^^!>Afl:;6So. 4%^T(DTJi'^=^ 

^^mm. 8 5 0-1 10 o'CT-^^-r6:^&s (1 o)^7i^-mi\:.^^xDP^'7 



-4- 



(5) WO 9 7/24 2 88 

=.mt^-$' xD^^mmi-i. ^^^Bxml^^ 19 ^cfci sm^^^s 4^(^^i5' 

t^:i->^m (Ti"* :0.75A) ^i^ififau. ^i^o-g^-fb^^? XD&fe^tft?^^^ncv^ 

zi^^k^ ^ :/<Z)^fB « 6 iHfi[(^^ W ^ (T i 4 * ) i o T?f^^ ^ tbX V ^ S w 
t;a^f>. ;*:5IPJO-^<b^i5'>'{*. 6iH^<7)^^ W:t:^(Ti4*) ^iaMbfcO. 

^r^ik^^ :/^B^0l^}--a r i: J; 19 #,^^t4<5ri^i6/cT-:J-i?— ^'^n 

efelT 3 m.(D 1 1-71 VMto^l 5-23(;i Jitbf^. 4 flfi«7)^i?' W ^ ^:t:^^:d^75: 

Fe3*(0.69A), Co3* (0. 69~0. 75A) . Ni^* (0. 70-0. 74A), Cu2*(0.87A), Al 
3 * (0. 68 A) . Zn2 * (0. 88 A) . Ga3 * (0. 76 A) . Mg2 * (0. 86 A) 

^0 9^Fe3*. Co3*, Ni2*, 0u2*fi«#.>r^>'-e*>6OT-»*U</.?V\ 



-5- 



(6) WO 97/24288 

UrO. 0 2~0. 4%. $f^b< fiO; 0 4~0. 3 %*5<J;i^/^fc{iMia 
-f';r^^<h LTO. 0 5~1. 0%. $f*b< fiO. 1—0. 6 %:*^iiS^-e*> . T/v 
^r^r^Aiffiia^^^ffii-^^-g-fcti. z.fih^:t:y<D^Vcmi)^o. o 2~i. o% 

t><^'bfe5;0S^ ;$:|g^(^)r/w^ = J:affil&^W»fi 

'^±i^(D'pxi^m=^^-yi-^—(Dm\'^mm(Ditm7imi^ l-x 



-6- 



(7) WO 97/24288 

i\:.^^i^<D^^^)-^^^^^. :Lih^m^\^xnm^. 8 5 0-1 1 0 o'Ctc 
^^^.Mt^mtx^xyrrjy^^.-rfiif-bm^'^hh.^o ^ti. TK^t^MibMb-^*^ 



-7- 



(8) WO 97/24288 



xnm^:^v^j^i>m\^^hti. mijmnmm^v^j^ti.xo. 2-0. 5%mm 
±isxis-e#yt;^^ y —i>^\^^nmnm^m^^ s 5 o~ 1 1 0 ox:xm^-r 

{\\\)mmm 

isi:x^m.f^(Dmi^^T(o:)jmi^x-:>xm^\^tco ^tc^ f&^m-immmn.^m^ 

m^m^'^x-^n^coi^^^^umi.. mmw\cxoxw-i^m^:^it>tz. 



-8- 



(9) W0 9 7/24 288 

-mt^^^^m^ 1 5 %m.^ i o o gizm-^ vxmm^m t^tam 



^^>u^i)^3 3%(D7K^mm'i^t ^(ommmi o o o g (Ti02^B330g){^ 
*fb-c. mm^v 3 g. y >'^-T^^::^[>iNO. ? sioxv^r/i^^^^ 

2%. tJ§o-CS^Sf^SRS(^T/W^=Afi(iO. 2 9%T-fooyh„ ^tc—l^m^(DW- 
i^^&^^H^O. 2 3 /zmT^jofCo 

mmm 3 



-9- 



(10) W0 9 7/24 288 

%)44Og(Ti02^®330g){::ML-Cj^^:^y -^Al. 3g. V >'m-Tl^^=^'> 
AO. 7 g*5j;T^T/V5-'>i^m^i: UTO. 3 3 g (AI^,*n^O. 10%) (DT/i'X 

•rm^^Mx.. z(DU^^^mm)p^i^ s o ox^x- 1 mmnm^i^s 9 e o^er- 3 
o ^ (onmimm^-o}, ^x . mmm 1 tmm\zvxTji^^=^^ j^^mm^m^ b 

0. 0 4%. t^^o-c. ^^Brt^t^Tyi-5::^A4(io. 0 7%-trfcofCo 
«i£^T/V5-i>A(D^P*^T/W5 = !J?Atfel[-C0. 1 6 5 g (AI^P^O.05% 

j^m%o. 0 1%. ti^o-c^H^BF^ifi5(or/v5:^'>iNafio. 04%-cfcofco 
mmm 5 

^^l^m^S 3%(D7Kt4e^|^t wC^^^?^l 0 0 0 g (Ti02^»330g) 
*fUT. y "^Ai. 3g. ]) ^^mr.T^^^^-^M.o. 7gt6XXf^^mMt b 

ro.SOg iZnWiMm.Wo) (omnStM^^imx.tio rcz^^S-^x^ y-Sr^itb 

fc^..>!nifl&^^4'i-8 0 o*cr-i^r^#g^, 9 6 ot:r*3^^j^L. B^x^x 

0 8%. ^^^m(DI&^AiiO . 0 1%. tJ^oX. ^B%f*9aJ(^ffi^'*f±0. 0 7% 
-Cfoofco Ji(:*5±a5-^^b^i5' V*&5lcliXilll5]^(:ict •3T-^-i5'-ifMr-feSr i: 

t5it®fffilS(^)^P*^ffi$S^SLT' 2 . 4 Og (Zn^WO.30%) t l.tc&.i^i-imm 



-10- 



(11) W0 9 7/'24 28 8 

%)4 4Ogai02m^330g)lC*fbTj^m;57y -^Al. 3g. ^ :/^2T>'^:^e'A 
^(DM^m^ljm^'^KS 0 O'er*! NpFp^^S^. 9 6 O'CT'S^Fprn^U. 

ffil&ftfio. 2 0%-efe«). iia^«®<^)ffii&s«o. 1 2%. =s&ot> ^^bi^sp^t) 

Bit®?ffi^'tO^*P»^Mi&m»-C8. Og(ZnSs;DD^1.0%) i bfcJgl^f^^iS^J 1 
ttO. 5 7%-efeofc„ ^^c— ?S>C3|a^P<^¥i^«lt^M(iO. 1 8 /im XhotCo 

^^y^m^^mmx^tc (itgf^iJNo. 1~No.3) o 



-11- 



(12) W0 9 7/24 288 

^^mmmm . emnzm^xmm\^tim^. rit^)^-^ (4mii) -Q-fs^T.m^ 

i^T' : m^ttSi SHL-lOOOUVQ-2) . ^^t5^®^^fe^-oV^-C^^^RS 
thM*7-3>f i-> SM-5M) SrlBV\ #.^(??^^tiJIS-Z-8730(c^^$ttyt/N;:x^- 

±ia^JS««)*5 i tJ^Jtt55^i|s|-(^-®5^ 9 >'^&* 5gil:JKy :3i5^i^ ^-^Jll 
.1-3) fi5t^^i4i3j;t5l^^^i±Ofe^;J5|je5l5p"p(cifi<, efe^^m^^'h^v^- 



-12- 



(13) WO 97/24288 



^ 1 











AE 


B 13 St 


fi^ AE 




mmm i 




0. 11 


0. 20 


0. 5 


96. 3 


4. 2 




2 




0. 29 


0. 23 


0. 4 


96. 0 


3. 8 


Al 


3 




0. 07 


0. 20 


0. 7 


96. 1 


5.2 


r-7* 


4 




0. 04 


0. 18 


0. 8 


96. 1 


5. 0 








0. 07 


0.20 


1.2 


96. 1 


5.7 




6 




0. 16 


0. 23 


0.7 


96.2 


4.7 


Zn 


7 




0.08 


0.20 


1.0 


96.0 


5.6 




8 




0. 57 


0. 18 


0.4 


96.3 


4. 1 








M:0. 02 
















Zii:0. 12 


0.21 


1. 1 


96.3 


5.3 




10 




A1:0. 19 










Ali^Zn 






Zn : 0. 09 


0. 21 


0.6 


96. 1 


4.4 




11 




A1:0. 06 










y-r 






Zn:0, 48 


0. 20 


0. 7 


96. 1 


4. 7 




12 




A1:0. 28 
















Zb:0. 51 


0. 23 


0.3 


96.0 


3.2 




it^m 1 




0. 01 


0. 19 


1.9 


96. 0 


7.3 


Al 






0.5 


0. 25 


0.4 


95.4 


3.6 


y-r 




MA 


0. 01 


0. 18 


1. 8 


96. 0 


8.4 


Zn 






1.5 


0. 24 


0. 4 


95. 2 


3. 5 


y-r 


H:eE^ 3 




0. 01 


0. 19 


1. 9 


96. 1 


8. 6 


Al+Zn 






1. 5 


0.25 


0.4 


95.2 


3. 5 


y-r 






0 


0. 20 


2.2 


1 95.9 


9. 1 





-13- 



(14) 



wo 9 7/24 2 88 



-14- 



(15) 



WO 9 7/24 2 8 8 



W^aWS^ PCT/JP96/03843 



Intel." COIG 2 3/0 0, 2 3/0 4 7 



Int, CL ' COIC 2 3/0 0. 2 3/0 4 7 



B3|:@^ffijeT3S4^« 1 9 2 e-^l 9 9 7i¥ 
a>tc(illbMllffl»fS4^«l 19 7 1-1 9 9 7^ 
B4cHfi»S«S^^4^ 1 9 9 4-1 9 9 



J p. 5 - 2 4 6 7 1 7, A (tf-;r^-9'-< K i^-e•>.iX »l K) 

i 2 4. 9^, 1 9 9 3 (2 4. 0 9. 9 3) 



Y 
A 



6. 7 — 9 

1 0 
4. 5 



&C A. 2 0 4 8 1 3 7, A 

&Z A, 9 1 0 6 1 0 5, A 

&AU. 6 4 0 8 0 6. B 

&GB, 2 2 4 7 0 0 9, B 



&F I, 9 1 0 3 8 6 4, A 
&US. 5 1 4 7 6 2 9. A 
&£P, 4 7 4 3 5 7, B 1 



TAJ ^JcHifi©ib&:ft«-Jr(i^<C<. -i^wmff**^^^ 



3 1. 



0 3.37 



0a.O497 



B:$im^n}T (I SA/J P> 
1 0 0 



.1?. 4 G 9 0 4 1 



03-3581-1101 3418 



aiCPCT/l SA/^2 1 0 (BZ'^-x) ( 1 9 9 2^1^) 



-15- 



(16) 



WO 97/24 288 



X 
A 



X 
A 



Y 
A 



t 0 0 1 7] . 10 0 2 2] 



J P. 5 - 3 1 0 4 2 5, A (TSS^SST 
2 2, 1 1^, I 9 9 3 (2 2. 1 1, 9 3) 

too 0 3]. 
tO034]-IDQ35] r^ltffiZj 



J P. 6 3- 2 2 5 6 3 2. A <-t-f 3 -i:/y V-ftS^tt) 
2 0. 9^, 1 9 8 8 (2 0. 0 9. 8 8) 

&J p. 2 5 3 4 4 9 2. B 2 

JP, 5 3-2 8 2 8 0, B 1 (J^?*JC/^«>f V^XhU-X-f ya-sPl^-y-y K) 
1 4. 8^, 1 9 7 8 ( 1 4. 0 8. 7 8> 

»1S»2«2 6--3 2a. »45^7«1SSfT-^8a4 r«lj > 



1. 2. 6 
3-5. 7-10 



1. 6 
2 — 5. 7-10 



1 0 



1 — 9 



&US. 3 6 3 2 5 2 7. A &JP, 51-44 
&GB. 1 2 2 3 6 3 9. A &CA. 8 7 2 5 1 
&CA. 9 3 0 5 0 4, A &BE. 7 2 0 0 1 3 



IP. 5-184920. A (=3gffe<b*^4^tt) 
2 7. 7M. 1 9 9 3 (2 7, 0 7. 9 3) 



1 7, B 1 
3, A 
. A 



J 6 4 - 7 9 4 
11. Ifl. 19 8 

&DE. 3 8 1 

&AU. 
&FR. 
&B£. 
&ZA. 
&ES. 
&US. 
&I T. 
&CA. 
&US. 

&IP. 



1. A K ^JU-f tr-ai^i/-) 

9 CI I. 0 1. 8 9) 



1-10 



1 — I 0 



8 8 0 
8 8 1 
2 8 1 
10 0 
8 8 0 
2 0 0 

4 9 2 
1 2 1 
13 0 

5 5 9 
6-6 



T 9 0 8, 
1 3 5 0. 

6 3 9. 

8 6 9. 

6 5 5. 



2 3. 
2 2. 

6 4. 
2 6. 

7 6. 
2 9. 



4 5 7. 



A 1 

A 

A 

A 

A 

A 

A 

A 

B 

C 

A 

B2 



&DE, 3 
&NL. 8 8 
&AU. 

&BE. 
&Z A. 
&E S. 
&GB* 
&I T. 
&C A. 
&3 P. 
&J P 



8 1 7 9 0 9, Al 

0 13 5 1. A 

1 5 6 4 0. A 
1 5 8 6 0. A 
0 0 5 5 6. A 

0 3 7 2 4. A 

1 0 5 4 8. A 

0 5 0 8 8, B 

1 9 6 2 7. B 
0 8 3 3 0. C 

8 3- 3 0 7 1 1 9, A 
, 6-10254 5. B2 



8 8 

2 6 

1 0 
8 8 

2 0 
2 2 
1 2 
1 3 



JP, 63-31076 7, A CHiEmxm«E^^tt ^1«) 
1 9. 1 2^. 1988 (1 2. 1 9. 88) 
4tS¥S|:*0*oiBm 1 ^ 4 H:feT« r^Jfe^ 1 J 

&JP, 1-14808. B2 &JP. 4-42327. B2 

J P. 37-346 0. Bl (^T^^'O^r'^y-^V'Mi/K T^f-J^>5r-l? 

4. 6^. 1 9 6 2 (0 4. 0 6. 6 2) 

*9a£iai r|?q8 8j ]Rcf r«9 ij . »i oTOfli-^l iH2e« r^l o 5 j - 

r^iio7j.@22m ^^^m^fo^mj 



1 — 10 



1-10 



at^FCT/I SA/2 1 0 <»2'^-i^OR$) ( 1 9 9 2i^7^) 



-16- 



(17) 



WO 97/24288 



(81)Jt^S EP(AT. BE, CH, DE. 

DK, ES, FI, FR, GB, GR, IE. IT, L 
U. MC. NL. PT, SE), AL. AM, AT, A 
U. AZ, BB. BG, BR. BY, OA, CH, ON 
, CZ, DE, DK, EE. ES. FI. GB, GE. 
HU. 1 L. IS. J P. KE. KG, KR, KZ, L 
K, LR, LS. LT, LU, LV. MD, MG. MK 
, MN. MW, MX. NO. NZ, PL. PT. RO, 
RU. SD. SE. SG. SI, SK. TJ, TM, T 
R. TT. UA, UG, US. UZ. VN 

(72) te^* 

(m Z.<o<^\%^ BKilfSS^ (WIPO) {cJ:0@B^4^M*ttyh45^««rS(-f^ 
i|^^ifeSl8 4*(O10^1^ (^ffiSr^»m4 8^(0 1 3B2«) 



-17- 



